12 United States Patent

Stanger

US011745661B2

US 11,745,661 B2
Sep. 5, 2023

(10) Patent No.:
45) Date of Patent:

(54)

(71)
(72)

(%)

(21)
(22)

(65)

(63)

(60)

(1)

(52)

(58)

OMNI-DIRECTIONAL SELF-ORIENTING
BREAKAWAY STRUCTURES

Applicant: Takie Adonis Stanger, Boise, ID (US)

Inventor: Takie Adonis Stanger, Boise, ID (US)

Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by O days.

Notice:

Appl. No.: 17/746,985

Filed: May 18, 2022

Prior Publication Data

US 2022/0274527 Al Sep. 1, 2022

Related U.S. Application Data

Continuation-in-part of application No. 17/000,323,
filed on Aug. 23, 2020, now abandoned, which 1s a

continuation-in-part of application No. 16/404,356,
filed on May 6, 2019, now Pat. No. 10,773,766.

Provisional application No. 62/666,850, filed on May
4, 2018.

Int. CIL.

B60R 1/076 (2006.01)

bB62J 23/00 (2006.01)

bB62J 29/00 (2006.01)

U.S. CL

CPC ...l B60R 1/076 (2013.01); B62J 23/00

(2013.01); B62J 29/00 (2013.01)

Field of Classification Search
CPC ... B62J 17/02; B62J 17/04; B62J 23/00; B62]
29/00; B60R 1/076

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

1,828,804 A * 10/1931 Horton .......cccccvvvnnee. B60R 1/06
248/4779

5,959,790 A * 9/1999 Hempelmann ......... B60R 1/076
359/872

10,773,766 B2* 9/2020 Stanger .................... B62J 17/02
2009/0007720 ALl* 1/2009 Tung ........cccoovvnnnnn, B62K 21/12
74/551.8

2012/0234129 Al1* 9/2012 Adan ............ccccoeeee. B62J 23/00
74/551.8

2020/0384921 Al* 12/2020 Stanger .................... B62J 29/00

FOREIGN PATENT DOCUMENTS

DE 1038427 B * 9/1958
DE 2857558 Al * 7/1980
EP 0250177 Al * 12/1987
GB 746275 A * 3/1956
GB 1234025 A * 6/1971

* cited by examiner

Primary Examiner — Adam D Rogers

(74) Attorney, Agent, or Firm — Innovative Law, PLLC;
Steven M. Bertone

(57) ABSTRACT

An ommi-directional self-orienting structure for a motor-
cycle, ATV, UTV, off road vehicle, snowmobile, bicycle or
other vehicle. The structure extends from the vehicle and
will detlect or breakaway under an applied force such as an
impact, for example by a tree branch strike or crash. The
structure can re-position and re-orient itself once the force 1s
removed. Examples of the structure are hand guards, side
mirrors, turn signals, extended lights, mounts and antennas.
Apparatus and method claims are provided.

19 Claims, 7 Drawing Sheets




US 11,745,661 B2

Sheet 1 of 7

Sep. 5, 2023

U.S. Patent




US 11,745,661 B2

Sheet 2 of 7

Sep. 5, 2023

U.S. Patent

W A

¢ Jid




US 11,745,661 B2

Sheet 3 of 7

Sep. 5, 2023

U.S. Patent




U.S. Patent Sep. 5, 2023 Sheet 4 of 7 US 11,745,661 B2

. 3
]
n
-
N
]
g =+ 4 b od kA hd A+ hdLldddd 4
L]

~

4

Y

.I-Ji-pi-!ll-i-Jri:fii-i-

r 2 % a4 .2 B 4 4 B § 4 A E Lm B 4 L B P & B

ul

1

4

.

L]

5 APy Ay + -

':i 4 L P ] - 1-.‘
- E

.

N -

".‘ m
- 1

. . ;

1 . di L LTk e h e A e ke

d - 4 l‘-i +i1h A

.

n

4

d

N

1

i

.

1

1

n

.

4

4 L L 4 & b b o b A b B kA bk b oAb b od oA b koA b ko4 kR A4 a4 L o oa b L o4 L b & 4 B o4 & b b & L b oA R E o4 b oAk koL & kb oAk kT

4 4 L o4 & b b oA L b
[
L I IS BN I I O I B B B I B S I N O B N N T T O . P LA B - M- L o L L I AL T A N N L N R - L N L] A 4 A LA h A A h S A
m L = R W & R N S5 LR N W S A WS E WS L NS S LSS ETWSA LS
4

L AL T N N O T P U B LN I K N )

e mm - A

Ly e

P I M -‘a}-ﬁ.ﬂ*ﬁ
L | . . J-I*‘

T

L] i

Lk
k
- .

i A
T, - O P, P P O, - P O - T -, | - T - T T O T O, - P . O T O T, O T O, P T T - O, b T P L R T, L A, F o P, -, T L. I T T T I L O, - L L T L L, . . . L -/ - L L I - L N, - T O N T L O O UL . O L L - A, T, O, | b T T, T, O, T, - P O, - T, I, - T - I . - P O,
=
1
Ly
-
rl
4
L]
- L
*,
-
-
L]
L
L
ol
1
o

L]

'r"l‘l-

L LD ¥ o + T
I.'I'I".'III.
A=

" . = pp

B+ = = oL oa
!

|

B~ & d &

|...h|..-......

[

r L s = 4L 2 E B a2 N B &SR Fa
s u wr ¥ & 8 Fr r a wrr

A
'biibiil*‘l-ii-!-i
+* -

X



US 11,745,661 B2

Sheet 5 of 7

Sep. 5, 2023

U.S. Patent

e LR
=
.
.
._l.-.vﬂ..
L -
" 4 p gL
. »
) ..--.“.n.r ._._-.-_.J_..t.-.-_..__
. e e *
L s aTa
. FN N -
L s -
PR S
T -
T a4
- + +
(] .
Hr * % .
...._.th _-}.—. .
* at T K
B X . . . A F o+
.""l.-. ”1.- ] DR I N L]
o . s . . e E R -
. ] - . » i.-. o, oo -
- ' ir .._.11.1.-.
. LTI
K’ . DM
L -
i GERERE
L .
e
LI .
v
.“___\_..
- RN
. -k
1.1.. PRt
n 1._..__._.._.._.-.._.._.
h ol k-

[ 8

]
-
L |

AN

+*

-
+ +
-y

-

Tute

¥
..:_q__q. T ll‘ﬁ:Eh.h*!q-

ol
.

h':'-.

-

"
N
Bl
.
"':..r
*
)
1-‘1."
'rh h
-
LK ]
“a
'l

e G ”..m Ty
- . d pa rp 1 -
-ln__. n“.:.. .....4- un.. .H%. o
u_... l.-l-.. ..- H.l h% _..
* . :___.n K S ,”.
2 S AN A
: T A A s S
D RO A
. —.”.- .“._ ! 4 .r.-.-.- ”Il.. .“i". ".-.T
e q_.._-.- .r”._“._._ul.n. --l!__ F 4
5 ....__.__....._"_“‘_.-u.ﬂ...___.u-
|4." wa .r..‘.11.r .-..-.‘...‘.‘
g et
% + B ¥ -
e MR CI

L B B N B |

LA B B L B

‘.4.:.

[
*

ax

L4 F F X FFEPFFFELAF AR

== 44 F4 4 801 ]

i m e e o 4 B
Ve pdprd oy h Foa

LN I N A AR
[T T P L L

FdTnTaty R

bk P AEA DA d R

-

s
-
-
4
=l
L-'l.'

-
T

a
= 4+ & 01 4 4+ + ¢ -

. LEEE I NI N N
1.‘J+!i._|1...4.nq|!__h.-

....||..
% % F &+ & 0 -
LS T Ty R

A
..._._..-.-.._.-.
1% *

E
r

B

+ + ¥+ A4 & 1

+
*
+
[
LR |

Coe Tt LRt
L
L

e,

'
-
FLIAS
R
- 4
Ja
..
r d
1
’ 4 d o
4 b
W
"r
-
-
»
1 k4
"1
e
. r
-4 4l fon L
Ak A -
+ 0+ - +

P I ]

[y

o i . .
.qm%p.ﬁﬂ.qﬂh ¥
. . T L
' LI *
|.—_._ihﬂhqu_.h.‘..l-_.”Ich\..ll. " - LI
-+ + 4+ T * * *
R - L] L]
L N 1 r ERL]
P I LALLM LI N v
-k e tor [ ar i oA b
T N L -, + L AL
LI B ro- L] + rridar
L F# 4+ € - * 1 + .
3 +

A

]
-
-

L
T+~

._._.l E N B
1 Tea
I.".-_ eTetaTaT

T
_.._-I.T_l Tr
. L )
. PR
N 1
. e
P 1
N P
T a
- i
a 4
- 1
S T
T FICN

P

s
. PRt

.

P
T r
et e
Ve e
e a4
Tl et
A
T +
. T
'

e Ly
' 4
N V.
L +
.. b
L 2
Q- 4
I 0 -
s 4
* 5.
- +
. 2.
W i)
f .
* .-
f +
+ 3
L] +
. ..
] .
= u-
. N
* i
‘ +
+ k-
] +
. =t
N " s
I el
s 4
* ‘-
] 1
- i
S
r '
.
2T '
N
. .

A .-
LrF 4+ %A+ RN E 4 RN FaT
T T T T Y Tt I PR
A kd pwow d o doron
......._._._..._...._..._.._....

[
-.— L} -r
-
e e e e e e e a
- ERE DI E R N R N I
e P P
EELI B R S R R T +
e e . E AP TP L T -
ey I I r
BRI T R R *

+ & F ¥ + & F

= & 4 2 44

Fr 4 4
+ % L4 4 &7 4 41

' ' A
LI LI
PP L RN

x

-

noaTw'!
Ty e g

T

A
P

".”J_._-.._...__...u_..-

d a4

L

- "

- a4
r -

[IC T TR TN TR SR TR T B

4 a

N ERERN I NN N
IR

F 4 4
kA

+ Fkw F kd d F FrhF AR F w4 ds

d £ =
4 & 4 -

‘L--.J

4
L |

. a
e

._.l._. v ._.._.-.-..-._._.
d =

+
'

1,

4 a
L ]
_n.1l4n
‘ i
3 -
] -
r...____-.-..l-
[ o=y
'
LELuh
D ]
ok
-+
. - w e
. e S L M
] 1 .-
- T L
P T ) '
P W A
+ et
. .
..._1 .__.._.‘ A d ....._.:__...
ATt T PR PR ] -
o L AN 4 " -k -
- . voa P ) ATk w P
a N - P R
. N R ok a 3 kr .
a I ] - m L N N
' o el e -l ow e .
r T e W '] e ('] i
- . g e i C ok .- *
. kA4 d kN - P FF) [ ok
» - L > ] +
= L g re . W
= F L] __.-.-.-n‘ L3S B
.. » T
. s Ta
.- Y *
" o K
S e 4 te
- ‘.-_. P L] +
O o 1= pom Ve
. " -
. - N ' Te
- * ca romaTa . - *
. . AT . Fn B
" ] RN D - *
- - - k- ] o
[ ., L L . .
v - ataT, . ]
'l R ] .
+ - O ) + .
- . L] .
" ] ] .
e -
. e N
et
. P
ata
. . .
| a
M
aa
1 1,4,
' e
]
.
+
.
*
L
-
*
.
*
o
*
.
Wl
] +
1 Fo-
o o
+ 1
» [ .
- ] "
- St -
N
N
)
i«qi
-
&+ -
- -
)

a5
J..-..—.

et Sty

-

N

g -

AR
P ARIE

et

L

DR L N Y
ALY

-
LA N
N
LU

- -
LN I
LI

PR
[ e

+ kA

3
Y

T+ + d 4+ F

-
Ll

*
+ F 4 + FFF &1

-

o AN

[ ]

'
= L om
& d h
L
o+

"

T e rr

r
S -
+ x - +
LR K *
L] LI N |
r - .
. o
[ ] -
i .+.._.l.-1
3 ER N 4k F
[ ....i._“_-l.......__....—.....-1 ......1.-...-__
T 4 £ 2 g ppar adag
..__..1-".‘._._..._..._._.1 4 -
L] * & < o
4 R
1 1
-+ +
+ +
.r.—. l-.
Y i
- +
- 4 *
1 L]
4 4
4 4
] .
4 *
1 +
4 +
1 +
4 +
. -
- L]
_L T,
+
+
4
L]

- P -
A
-
o
T.l.
+
o~
L
Hl.
L
L
L
-
4 4
-1
a
l.r‘ r
+ & - *
=T " Tr LI

L P ¥
. [ L R,
- o o+ 47 F F ]
..-}11ﬂ Jr-H-..‘..‘._J

B R i

=4 4+ 441 F 44 FPFAd +"
4 4 8 F 48 8T 4 + 14 F+

41 11 F4 = m 5B 4 4 r om0
d 4 L
o h A L grreee .ni.__._._.___._.._. - aro

[ ]
e 1 + B LF &L 4 + h

- et Lo AR .
1.1.1“....1....__.".. L] “i“._.. L .:i.l.-.!.ﬂi.”hl " r fad mrFr1r oy ..“.-.“.l”-i._.._._ ' .r.”_‘. _1l
_ i 1..3..:.:1_1 LM __..-.—_r.l“_‘.--.-_-_ o d e W ....-.l.ﬂil..i.r_‘. =
P .l.l.._.- e ll”\'-q %‘“I”.l.”‘.h.x_\-ﬂn ) At
B L .n.lhlhll.l.“.nl -..l.“.l.-.! L] IERE L R . .
l_-“r.. TSI .—..__'.._._._1.-. LR
b . o

v r
f 14
-

&

e dowm
- wx B TP
1“'..'.'.
ata s,
L S

. ..“.u.-

0 +
41
LR

[ T
F P d 2
.

o
Lo
ey

* F +

L ]
H-*ﬂ

t*u";

+
.I"l, !"1.-‘1-1-- -

.
-t

1
"
-
4
+
"
-
4
.
b

o ‘..+.1 +.‘.+.1 ‘l.+

R .
e '
=1 .
L _“_..__.
| - Tt
O
'
._..-1....h o
ol
+4
o
114
L K]
L
L
.
A
P
ay - -
S T,
LIS -
ol '
At
' b e
T+
R e
L,
. a
.._._...r___ .
[ | ala
4o .l.I.‘.
- a
o
.l.l
O
L4 &
+.-_.
*
+ r - 3+ 4
L3I +
» - -4 10
N oo a
r . "
* - Rt
+ & 1
+
- __.l.-
, -..__.-
- ._l.-
5
"
.u.‘_.-.-
. r
A
a4
rr Tkt b kX 1..111 r o+
CUBE L o O o NI
L ETE S SRR S N | P+
LI B N I i e .._lﬂ...._..n._.._
LI e 7 L
LN} -___.un“.u___.ln.‘.. . L]
= 14 8+ - -
] 14
1
[}
.—-L
fu
d .
"
FA
+

T

s
A *
Ti

-
-i-

LEC I N ]

o

n
.+.

-+

4+
r A A

=TT

*I.

Smk
r

r

+ ot
L]

L]

A= = =

- T

=T T EwR T TREET T T

- m T T EwTT

-m T T ewT

e L N N N B DN L D L N D DN L D L |

L |

-
-"ﬁ‘_-l--l-
P T

a a a

PO R R T ]

e e L R e e A

+aam

-

™
-

l.-J
-
- h

[

-
-

n

*
-

L]

-
=

-
-

k]

LU
r

4 L2 F P

L N

+¥=-;':i_

= o R A

[ 9

L]
- a

AT

LECE I |
L

[
[

LN
T F + & B

IR AR W

ra hm
- 4 8/

LU I

I.‘I.--.‘ .‘. "

R
) .._..n.__“___"-..___.._..._“.

»

L I |

l.‘.
l._t..Tl.

. ».p._..“.._
- d l‘
L

4
Fo#

roa
n
4 -
1 +
- 4
i“-_
-_.1
- a -
a .

it A

+

Sk

LR L N )
r

+

E 4+ 4+ BT H " TR
14 % &4 a2
L]

L ECTF FF RN RRTE R

LT B

et
!

2 - »
RN NN ‘&
P R O
Py
] I.ﬂ“.‘.”.l.{ L] F -
e __..t”..-.l“-.-.
“....._..........“......- o,
T - Pl
s Ao

A L
PRI A




US 11,745,661 B2

Sheet 6 of 7

Sep. 5, 2023

U.S. Patent

-

-

L P,

¥

..
L3 4
g

o

o

L3
CRC G

o T

L

*

[
L

e

L ] *
* LB F o  E RS kb kLR EE D FFF kR F Ak REEEF D EE S E kAR Pkl RS F Sk kR R bk EEEE R L E S FFFEESE L EE R F k] EEE R

NN

W o o kB Pk ko kDS ok kDAL kT

‘.-
&+
&
-
A
L 1.__"_.“ i D | .‘.._.-_

* o o
[ B BN N BN NN NN B UL B N

Z

'l

+

- g F R R WL W P WP E R R A AN TE P W EE N F F EELECE PP E E E ELE LYWW

A I K

%‘.l.%‘...f.—-.—u%‘.‘.l.%‘.l..lh%%‘.‘.‘.l.‘.‘.-t.r‘.‘.‘.l.‘.‘.‘.-.T.il.‘.‘.l.‘.‘.l.'T.I..T.r‘.‘.‘.‘.‘.‘..l..hhl.‘.‘.l.‘.‘.‘.'%

L LLLLL

L N N NN NN RNl RNl RN RN RN RN EEEEREENENNENNENENEE NN NN RSN

o o A Sk

b ko K LF S
L [

!
F
* -
Bk kb ko F )
o pr = P bt Lt AR o

¥r ot riv i et e el A e e P A Y L

& o o F F FFF o kS
*

 F I 4+ %

ok ok F FEFL Ak ko FE N F -k FFER

g a4
L)
&
+ W+
’

L L L

P N N

*
[

& o 1 W =

& o o 0

A
b R
& F F FEF [
] L -
+*
+*
+
*
-
-
+ F b b+ A
FFE Ak
+ r P N T '3
- A F kb kT L "
-
T
' T L]
-
*
-
*
(3
]
.



US 11,745,661 B2

Sheet 7 of 7

2023

b/

S

Sep.

U.S. Patent

PFF Y & & F 8 LT

T+ Fhrr et

,
| ]
sy kA -\mr&_
-~

- A TPL - P P L TP L LT, T O L L L L T T L, L L, L T

vy + + b+ F+nn

& Jld




US 11,745,661 B2

1

OMNI-DIRECTIONAL SELF-ORIENTING
BREAKAWAY STRUCTURES

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims priority 1n and to U.S.
patent application Ser. No. 17/000,325 filed Aug. 23, 2020,
and further 1s incorporated herein by reference, which claims
priority in and to U.S. patent application Ser. No. 16/404,356
filed May 6, 2019, and further 1s incorporated herein by
reference, which claims priority in and to U.S. patent
application 62/666,850 filed May 4, 2018, and further is

incorporated herein by reference.

TECHNICAL FIELD

The presently disclosed technology relates to structures
on vehicles that are capable of deflecting or breaking away
under force, and thereafter self-orienting to their original
position, and more specifically to hand guards, mirrors, turn
signals, mounts or other fixtures extending from the body or
chassis of a motorcycle, ATV, UTYV, off road vehicle, snow-
mobile, bicycle or other vehicle.

BACKGROUND

Hand guards, side mirrors, turn signals, extended lights,
mounts and other structures on motorcycles, ATVs, UTVs,
ofl road vehicles, snowmobiles, bicycles, and other off-road
vehicles serve important roles with respect to safety or other
features. These functional structures that extend from an
exterior of a vehicle come 1n a variety of sizes, shapes and
materials.

One form of such a functional structure 1s a hand guard on
a motorcycle 1 the form of convex outer surface guard
typically made of plastic which protects a rider’s hand from
wind, mud, stones, gravel and other dangerous projectiles
thrown by the rear wheels of vehicles in front. Such hand
guards are also useful for protecting the user’s hand from
brush the rider may be passing through. Hand guards may
also provide protection for the hand and brake and clutch
levers when the rider 1s involved 1n an 1impact with a foreign
object (e.g. tree branch) or a crash. Since other vehicles
besides motorcycles also have handlebars, such as ATVs,
of-road vehicles, snowmobiles, bicycles, and other
wheeled, tracked or other vehicles, hand guards are also
typically found on such vehicles.

Returming to hand guards, one unique safety concern with
hand guards on handlebars 1s that 1in the case that the rider
1s thrown over the handlebars, the hands can become
entrapped in the hand guards, which could cause severe
injury, most commonly resulting in a broken wrist.

Prior art evidences a number of approaches to attempt to
protect a user’s hands from external injury such as rocks,
trees or other objects which could strike a user’s hands.
However, the prior art fails to address the prospect that the
user’s hands are caught in the hand guard on an impact or
crash. Therefore, prior art hand guards can become directly
responsible for the injury of the user’s hands, wrists or
arms— opposite the purpose for which they are intended.

I have 1n fact suffered from such an impact and injury
while rnding a motorcycle with traditional hand guards. In
tact, I broke my wrist due to my hand being caught in the
traditional, non-breakaway hand guard upon a severe crash.

With that motivation, I previously created a first genera-
tion of flexible wraparound style hand guards, as evidenced
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by U.S. Pat. No. 9,499,225. That breakthrough hand guard
served to address wraparound style hand guards, also known
in the dirt biking commumty as “bark busters.” However,
what 1s needed 1n the art 1s a breakaway hand guard that 1s
not a wraparound style, but an open-ended style.

With this 1n mind, I invented an open-ended style break-
away handguard. In developing this technology, I have also
developed and invented similar advancements disclosed
herein to adapt to side mirrors, turn signals, extended lights,
tool mounts, antennas and other functional structures that
extend from a vehicle, wherein the structure can breakaway
upon 1mpact, rather than bend, break or become non-
functional.

For example, a side-by-side UTV ofl road vehicle may
have side mirrors which extend from the outside of the
vehicle, typically attached on the front of the roll cage or
body of the vehicle. These side mirrors which extend beyond
the body, roll cage or chassis are prone to being struck by
branches, trees, rocks or other hazards while operating the
vehicle on trails. When such an impact occurs, the side
mirror or other structure may lose its functionality tempo-
rarily (e.g. until the user places the side mirror back 1n its
original orientation), or worse there may be permanent
damage to the functional structure rendering it moperable
and a hazard (e.g. a cracked or broken mirror or mirror
housing).

Similarly, this new advancement can be applied to turn
signals (e.g. on a motorcycle), extended lights (e.g. lights
extending above an off road vehicle), mounts (e.g. for tools,
clectronic devices, etc.), antennas or other functional struc-
tures.

SUMMARY

The present disclosure describes apparatus directed to an
omni-directional self-orienting breakaway structure (e.g.
hand guards, side mirrors, turn signals, extended lights,
mounts, antennas, etc.) suitable for a motorcycle, ATV, UTYV,
ol road vehicle, snowmobile, bicycle or other conventional
vehicle comprising such a functional structure extending
from the vehicle.

In one aspect, embodiments of omni-directional seli-
orienting breakaway hand guards mounted on motorcycle
handlebars are disclosed.

In another aspect, embodiments of omni-directional seli-
orienting breakaway side mirrors mounted on a roll cage of
a UTV ofl road vehicle are also disclosed.

In other aspects, embodiments of omni-directional seli-
orienting breakaway structures such as lights, mounts and
antennas mounted on exteriors of other vehicles are dis-
closed.

Methods of assembling a omni-directional self-orienting
breakaway hand guard, side mirror or other structures are
also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention are illustrated by way of
example, and not by way of limitation, in the figures of the
accompanying drawings and 1n which like reference numer-
als refer to similar elements, wherein:

FIG. 1 1s an environmental view of an embodiment of a
pair ol ommni-directional self-orienting breakaway structures.

FIG. 2 1s an orthographic view of an embodiment of a pair
of omni-directional self-orienting breakaway structures.

FIG. 3 1s an exploded view of an embodiment of a pair of
omni-directional self-orienting breakaway structures.
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FIG. 4 1s a cutaway view of an embodiment of a main
chassis and attachment member 1n a resting standard state.

FIG. 5 1s a cutaway view ol an embodiment of a main
chassis and attachment member 1n a deflected breakaway
state.

FIG. 6 1s an environmental view of an embodiment of a
pair of self-orienting breakaway mirrors mounted on the roll
cage of a four-wheeled oflroad vehicle.

FIG. 7 1s a cutaway view of an embodiment of a main
chassis and clamp attachment member 1n a resting standard
state.

FIG. 8 1s a cutaway view of an embodiment of a main
chassis and clamp attachment member 1n a deflected break-
away state.

DETAILED DESCRIPTION

In the following description, for the purposes ol expla-
nation, specific details are set forth 1 order to provide a
thorough understanding of the invention. However, 1t will be
apparent that the mvention may be practiced without these
specific details. In other instances, well-known structures
and devices may be depicted in block diagram form or
simplified form 1n order to avoid unnecessary obscuring of
the invention. Section titles and references appearing within
the following paragraphs are imntended for the convenience of
the reader and should not be interpreted to restrict the scope
of the information presented at any given location. As such,
various aspects and features of example embodiments of the
invention are described i more detail hereinaiter in the
tollowing sections.

This disclosure presents my improved ommi-directional
breakaway structures for a vehicle such as a motorcycle,
ATV, UTV, ofl road vehicle, snowmobile, bicycle or other
vehicle, that 1s designed to disengage or breakaway in any
direction necessary in the event of an impact to the structure.
As noted above, the context of a motorcycle hand guard has
been chosen to primarily demonstrate and 1llustrate embodi-
ments of the present invention, but other vehicles, functional
structures, trades and contexts can be applied without
departing from the spirit of embodiments of the invention.

Embodiments of my disclosed mvention are mntended to
be attached to a set of handlebars, a vehicle body, a roll cage,
a frame a chassis or other exterior portion of the vehicle.
Embodiments can be incorporated in manufacture of the
vehicle, or alternatively bolted, screwed, welded, secured or
attached with other conventional means to the vehicle.

Hand guard embodiments of the disclosed invention pro-
vide protection for a user’s hand during ordinary use, while
designed 1n extraordinary circumstances to breakaway when
the hand guard 1s struck with a significant, active force such
as an 1mpact or crash. More particularly, when such an active
force 1s applied to the hand guard from any direction (e.g.
the hand, wrist or arm 1impacting 1t during a crash), my hand
guard will disengage from its seated position on the handle-
bars. The active force can occur from any direction—and the
handguard will disengage in a limited amount (e.g. for a
limited distance and angle of deflection) 1n any direction—
then return itself back to its original, resting, intended
position once the force has been removed. The above
described disengagement or breakaway state by the hand
guard 1s intended to prevent the hand, wrist or arm from
being injured by being stuck in the hand guard or any
substantial 1impact against the hand guard. Thereatter, the
hand guard returns to its original position.

In other embodiments such as side mirrors, turn signals,
extended lights, mounts (e.g. tools, electronics, etc.) or
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antennas that extend from the vehicle, the above described
disengagement or breakaway function allows the functional
structure to deflect during impact and return to 1ts original
intended orientation and position. This reduces the potential
for damage to the functional structure as well as maximizing
its availability to function before, during and after such an
impact.

Embodiments of the disclosed invention generally
achieve omni-directional disengagement and self-orienta-
tion, without limitation, through the combination of a plu-
rality (e.g. a pair) of mated surfaces or contact points held
together by an axial central, preferably tlexible shaft assem-
bly. The flexible shaft assembly preferably comprises a
plurality of solid cylindrical dowels (e.g. metal) at each end
held together by a segment of flexible cable (e.g. metal)
swaged 1nto the end dowels. Of course, other flexible
materials (e.g. rubber, plastic, composites, etc.) may be used
with equal success for a tlexible middle section, although a
metal cable 1s described herein. Herein, if a “cable” 1s
referenced throughout this disclosure, 1t 1s assumed that such
a cable 1s not necessarily composed of metal and could be
any conventional material used as a cable.

A spring offers tension or compression such that it com-
municates with the shaft assembly and thereby causes the
pair of mated surfaces to be adjacent to one another in
compression (via the tension or compression means). Of
course, while a metal spring 1s a preferable option 1n my
current prototypes, other conventional means of tension or
compression can be implemented with equal success, such
as non-metallic springs, elastomer, composite or rubber
materials, etc. — any material which can offer substantial
clastic tension or compression. Hereimn, 1 a “spring” 1s
referenced throughout this disclosure, 1t 1s assumed that such
a spring could be any conventional means for compression
or tension.

When an active force such as an impact acts upon a
breakaway structure (e.g. a mirror housing), the structure
causes the pair of mated surfaces to absorb the impact, with
the pair of mated surfaces acting as a fulcrum between the
main chassis and the attachment member, or alternatively as
a fulcrum between the main chassis and functional structure.
As the pair of mated surfaces twist or disengage from one
another, the deflecting force of the proximate expansion of
the mated contact points 1s transferred to the shait assembly,
which, 1n turn, causes the tension or compression of the
spring ol the shait assembly to increase. More succinctly, the
structure flexes at 1ts pair of mated surfaces, allowing them
to disengage against one another under the increased com-
pression or tension of the spring.

Once the active force (e.g. impact of a tree branch) 1s
removed from the structure, the increased compression or
tension of the spring in the breakaway state causes the shaft
assembly to re-acquire to 1ts lower compression resting
position, or standard state, causing the plurality of contact
points to self-orient and resume the original desired orien-
tation and position where the compression or tension of the
spring 1s lowest. For example, 1n embodiments a side mirror
of a side-by-side UTV can be struck by a tree branch,
breakaway and detflect during the impact, and then return to
its original orientation and position automatically without
damage.

Various materials can be used for the components of
embodiments of the disclosed invention, such as metal,
plastic, carbon or other conventional manufacturing mate-
rials. The flexible cable used in the shaft assembly can be
many materials such as wire rope steel cable, composite
cable, rubber or other conventional flexible material, where
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the material 1s somewhat flexible and allows the shaft
assembly to tlex slightly when force 1s applied.

In addition, many types of material can be used 1n order
to create the hand guard or functional structure. Metals such
as aluminum or stainless steel or other suthiciently strong
metals can be used as well as other materials, such as carbon
fiber, plastics, or other alloys or combinations thereof. It may
be further advantageous to attach a plurality of structures
(e.g. multiple turn signals) to a vehicle chassis (e.g. both left
and right sides of a motorcycle frame). In this configuration
the second structure (e.g. right turn signal) 1s preferably a
mirror 1mage of the first structure (e.g. left turn signal).

It 1s also noted that the placement of the spring (or other
material providing tension or compression) can be placed at
alternate positions along or in the shaft assembly. In fact,
some embodiments can be anticipated where the spring and
shaft assembly are external to the main chassis or attachment
member, providing for various changes due to the nature of
the application (e.g. motorcycle, ATV, UTV, snowmobile,
bicycle, etc.).

Still other features and advantages of the presently dis-
closed and claimed inventive concept(s) will become readily
apparent to those skilled mn this art from the following
detailed description describing preferred embodiments of
the inventive concept(s), simply by way of 1llustration of the
best mode contemplated by carrying out the mventive con-
cept(s). As will be realized, the inventive concepts are
capable of modification 1 various obvious respects all
without departing from the inventive concepts. Accordingly,
the drawings and description of the preferred embodiments
are to be regarded as illustrative in nature, and not as
restrictive 1n nature.

DISCUSSION OF THE FIGURES

FIG. 1 1s an environmental view of an embodiment of a
pair of ommi-directional self-orienting breakaway hand
guards 100 configured on a motorcycle.

FI1G. 2 1s an orthographic view of an embodiment of a pair
of omni-directional self-orienting breakaway hand guards
100 similar to those illustrated in FIG. 1. The breakaway
hand guard 100 comprises a handlebar clamp attachment
member 210, a handlebar clamp 212, one or more handlebar
clamp bolts 214, a main chassis 220, a shield attachment
member 222, a shield attachment member bolt 224 and a
shueld 230.

The handlebar clamp attachment member 210 may be
attached to a handlebar (as illustrated 1n FIG. 1) via the
handlebar clamp 212, secured by one or more handlebar
clamp bolts 214. Other conventional attachment means may
be used to secure the handlebar clamp 212 to a handlebar
(e.g. direct bolt, alternate hardware not utilizing a clamp,
adhesive, weld, etc.).

In alternate embodiments (not shown), the main chassis
220 may incorporate the handlebar clamp attachment mem-
ber 210 or other components.

The main chassis 220 and handlebar clamp attachment
member 210 are illustrated 1n a resting standard state. The
main chassis 220 may be proximate to and communicate
with the handlebar clamp attachment member 210. The main
chassis 220 may be selectively secured to the shield attach-
ment member 222 with a shueld attachment member bolt 224
or other conventional means (e.g. locking hardware, pinned,
adhesive, weld, etc.). As the main chassis 220 and the shield
attachment member 222 may be rotatably secured to one
another, the shield attachment member 222 may be placed 1n
a position or orientation relative to the main chassis before
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securing with the shield attachment member bolt 224. In
other embodiments (not shown), the shield attachment mem-
ber 222 and the main chassis 220 may be a single structure
without the capability of rotational adjustment.

In alternate embodiments (not shown), the shield attach-
ment member 222 and related shield components may be
incorporated mnto the main chassis 220. Likewise, the shield
attachment member 222 may be substituted by a mirror
assembly comprising a mirror and mirror housing (e.g. for a
side mirror embodiment). Likewise, other components with
turn signals, extended lights or mounts (e.g. tools, electron-
ics, antenna, etc.) may be utilized in the place of the shield
related components when embodiments are practiced in
other contexts or scope, without departing from the spirit of
embodiments of the presently disclosed invention.

FIG. 3 1s an exploded view of an embodiment of a pair of
omni-directional self-orienting breakaway hand guards
similar to the ommi-directional self-orienting breakaway
hand guards of FIGS. 1 and 2, wherein the individual

components may be viewed separately rather than
assembled in FIGS. 1 and 2.

The communication between the main chassis 220 and the
handlebar clamp attachment member 210 occurs with a pair
of mated surfaces 318 and 328, namely a first mated surface
318 on the handlebar clamp attachment member 210, and a
second mated surface 328 on the main chassis 220. As
illustrated, the first mated surface 318 may comprise a plug,
or protruding/male shaped surface. The plug may be cylin-
drical or have multiple sides, facets or edges such as the
shape of a pyramid (e.g. four-sided pyramid as illustrated).
The second mated surface 328 as 1illustrated 1s a socket or
recessed/female shaped surface, capable of accommodating
the first mated surface 318.

In other embodiments, the male/female or plug/socket
shaped surfaces may be reversed, such that the first mated
surface 318 1s a socket and the second mated surface 328 1s
a plug, without departing from embodiments disclosed
herein. In yet other embodiments, the pair of mated surfaces
do not need to resemble a plug/socket or male/female
configuration and may be any complimentary pair of mated
surfaces. Thus, any pair of mated surfaces may be utilized
provided that when used i1n concert, the pair of mated
surfaces encourage the handlebar clamp attachment member
210 and main chassis 220 to self-position and self-orient
with respect to one another when under compression or
tension (as described herein) between the handlebar clamp
attachment member 210 and main chassis 220.

Further, the pair of mated surfaces can be situated in other
locations (not shown) rather than between the main chassis
220 and handlebar clamp attachment member 210. For
example, the main chassis 220 may alternatively be config-
ured to communicate through a different pair of mated
surfaces (not shown) with the shield attachment member
222, thus moving the mated surfaces to a different location
but retaining the same omni-directional self-orienting break-
away function.

Similarly, 1n alternate embodiments (not shown), a pair of
mated surfaces may be shared between a main chassis (e.g.
which 1s attached to the vehicle) and a different functional
structure such as a mirror assembly (e.g. a mirror and a
mirror housing), a turn signal (e.g. a light and a light
housing), an extended light, a mount (e.g. tool or electronic
device) or an antenna mount, without departing from the
spirit ol embodiments of the presently disclosed 1invention.
In such embodiments, the functional structure may take on
a variety of contexts, yet still enjoy the omni-directional
self-orienting breakaway advancements disclosed herein.
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A shaft assembly 340 comprises a first end 342, a flexible
middle portion 344 and a second end 346. The muddle
flexible portion 344 may be a cable as illustrated, wherein
the cable of the flexible middle portion 344 1s swaged to the
first end 342 and swaged to the second end 346. Other
attachment means rather than swaging may be used with
success, ncluding conventional hardware, pinning, adhe-
sive, welding or other conventional means to attach a cable
to a cylindrical/dowel shaped component.

The shaft assembly 340 1s inserted, and passes through,
the handlebar clamp attachment member 210 and the main
chassis 220, and 1s secured therein.

The second end 346 may be threaded so as to accept a nut
350 and secure the shaft assembly 340 within the handlebar
clamp attachment member 210 and the main chassis 220. A
spring 348 may be inserted or placed around the shait
assembly 340 so as to create compression or tension
between the handlebar clamp attachment member 210 and
the main chassis 220. After the shaft assembly 340 1s
inserted or installed within the handlebar clamp attachment
member 210 and main chassis 220, a set screw 316 may be
installed to secure the shaft assembly 340 to the handlebar
clamp attachment member 210.

The shield 230 may be secured to the shield attachment
member 222 via one or more shield attachment bolts 332.

As raised earlier, 1f an alternate pair of mating surfaces
(not shown) 1s located as between an alternate main chassis
(not shown) and an alternate functional structure such as a
side mirror (not shown), then a different shaft assembly (not
shown) may be inserted through the different pair of mating
surfaces created by that embodiment, without departing
from the spirit of embodiments of the invention.

FIG. 4 1s a cutaway view of an embodiment of a main
chassis and handlebar clamp attachment member, similar to
those disclosed 1n FIGS. 1-3, in a resting standard state. It 1s
noted that in this figure, the handlebar clamp attachment
member 210 and main chassis 220 are in the closest com-
munication and proximity possible, with normal compres-
sion 1s exhibited on the spring 348, based on the normal
length of the spring.

Under a significant force applied to the main chassis 220
(e.g. during a crash or other impact), the spring 348 installed
upon the shait assembly 340 will experience increased
compression, allowing the first mated surface 318 and
second mated surface 328 to disengage or otherwise detlect,
extend and disorient from one another 1n a breakaway state.
This disengagement or disorientation allows the hand guard
to “breakaway” such that a user’s hand will not be caught in
the hand guard. In addition, such a breakaway feature allows
the hand guard to be resistant to breakage or permanent
bending as 1t can absorb 1mpact.

It 1s noted that 1n alternate embodiments (not shown), the
pair of mated surfaces may be designed to be as between a
main chassis and a functional structure (e.g. shield assembly,
mirror assembly, light assembly, mount assembly, etc.)
rather than between a main chassis and a handlebar clamp
assembly as 1llustrated.

FIG. 5 1s a cutaway view of an embodiment of a main
chassis and handlebar clamp attachment member, similar to
those disclosed in FIGS. 1-4, 1n a deflected breakaway state.
In this figure, i contrast to FIG. 4, the main chassis 220 1s
deflected downward 1n a breakaway state from an active
force (e.g. an 1mpact or crash). Increased compression 1s
exhibited on the spring 348, based on the shortened length
of the spring. The flexible middle portion 344 1s shown as
flexing to accommodate the change in relative position and
orientation of the handlebar clamp attachment member 210
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to the main chassis 220. It would be expected that following
removal of the active force applied to deflect the main
chassis 220 into 1ts breakaway state, the main chassis 220
would re-position, re-orient and re-seat itsell onto the
handlebar clamp attachment member, thereby returning the
handlebar clamp attachment member 210 and main chassis
220 to a standard state (shown 1n FIG. 4) due to the increased
compression of the spring 348.

Similar to the handlebar mounted hand guard embodi-
ments above, other embodiments (not shown) may be con-
figured to function similarly. For example, in ATV embodi-
ments, 1 addition to hand guards, side mirrors can be
configured using the breakaway structures described above,
wherein the shield assembly 1s replaced by a mirror assem-
bly, allowing the side mirror to be struck by foreign objects,
deflect until the force 1s removed, and then return to their
original intended position. A mirror assembly can easily be
substituted for a shield assembly, with the structure continu-
ing to use a handlebar clamp assembly for attachment to
handlebars.

Further, on vehicles which do not have handlebars, such
as a side-by-side UTV offl road vehicle, a handlebar clamp
assembly may instead be incorporated into a main chassis,
that 1s, with the main chassis directly attached to the body,
roll cage or vehicle chassis with similar function and success
regarding omni-directional breakaway deflection and seli-
orienting capabilities. Thus, while the above exemplary
embodiments utilize a shield assembly and a handlebar
clamp attachment assembly mounted to a handlebar, the
shield assembly may be replaced with a different functional
structure (e.g. side mirror, turn signal, protruding light,
mount, etc) and the handlebar clamp attachment assembly
may be replaced with another attachment assembly or 1ncor-
porated mto a main chassis (e.g. clamp or bolt onto a roll
cage, flush mount to a body, bolt onto a frame, etc.).

FIG. 6 illustrates an embodiment of the present invention,
namely one or more breakaway mirrors 600, mounted on the
roll cage 610 of a side-by-side UTV off road vehicle.

FIG. 7, which resembles FIG. 4 1n many respects with
carlier described components, illustrates a breakaway mirror
600 further comprising a mirror assembly 780 and a mirror
790, replacing the shield attachment member 222 and a
shield 230.

Additionally, rather than the clamp assembly 210 clamp-
ing to a handlebar, the clamp assembly 210 1n FIG. 7 instead
clamps to the roll cage 610.

To note, the mirror assembly 780 can be either attached to
the main chassis 220 by conventional attachment means
(e.g. bolt, nvot, adhesive, etc.), or alternatively may be
incorporated into the same physical structure as the main
chassis 220.

FIG. 8 resembles FIG. 7 1n most respects, however the
breakaway mirror 600 1s in a deflected breakaway state. In
this figure, 1n contrast to FIG. 7, the main chassis 220 1s
deflected downward 1n a breakaway state from an active
force (e.g. an impact). Increased compression 1s exhibited on
the spring 348, based on the shortened length of the spring.
The flexible middle portion 344 1s shown as flexing to
accommodate the change 1n relative position and ornentation
of the clamp attachment member 210 to the main chassis
220. As further illustrated, the first mated surtace 318 1s no
longer 1n mated orientation with the second mated surface
328. It would be expected that following removal of the
active force applied to detlect the main chassis 220 1nto 1ts
breakaway state, the main chassis 220 would re-position,
re-orient and re-seat itself onto the clamp attachment mem-
ber, thereby returming the clamp attachment member 210
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and main chassis 220 to a standard state (shown in FIG. 7)
due to the increased compression of the spring 348.

In sum, practically any functional structure (e.g. shield,
mirror, antenna, whip, etc.) that extends from the body,
frame or chassis of a vehicle can utilize the breakaway
structure advancements described above, namely with uti-
lization of mated surfaces and a compression/tension core to
achieve the desired omni-directional self-orienting break-
away function.

Assembly

Returning to FIG. 4, the assembly and configuration of the
omni-directional self-orienting breakaway hand guard may
be accommodated with the following steps.

The shield attachment member 222 may be attached to the
main chassis 220 with a shield attachment member
bolts 224. Other attachment means may be used (e.g.
pinning, press 1it, adhesive, welding, etc.) without
departing from embodiments.

The shield 230 may be attached to the shield attachment
member 222 with one or more shield attachment bolts
332. Other attachment means may be used (e.g. pin-
ning, press fit, adhesive, welding, etc.) without depart-
ing from embodiments.

The flexible middle portion 344 may be swaged to the first
end 342. Other attachment means may be used (e.g.
pinning, press 1it, adhesive, welding, etc.) without
departing from embodiments.

The flexible middle portion 344 may be swaged to the
second end 346. Other attachment means may be used
(e.g. pinning, press 1it, adhesive, welding, etc.) without
departing from embodiments.

The shaft assembly 340 may be mserted into and through
the handlebar clamp attachment member 210, and
thereafter into and through the main chassis 220. The
spring 348 may be placed on the shait assembly 340.
The shaft assembly 340 may be secured 1n place with
the nut 350. Other attachment means may be used (e.g.
pinning, press 1it, adhesive, welding, etc.) without
departing from embodiments.

The shait assembly set screw 316 may be secured into the
handlebar clamp attachment member 210 to secure the
shaft assembly 340 to the handlebar clamp attachment
member 210. Other attachment means may be used
(e.g. pinning, press 1it, adhesive, welding, etc.) without
departing from embodiments.

The handlebar clamp attachment member 210 may be
secured to vehicle handlebars (as illustrated 1n FIG. 1)
in a desired position and orientation using the handle-
bar clamp 212 using one or more handlebar clamp bolts
314. Other attachment means may be used (e.g. pin-
ning, press fit, adhesive, welding, etc.) without depart-
ing from embodiments.

Literal Implementations

Disclosed 1s an omni-directional self-orienting breakaway
side mirror mounted on a vehicle comprising: a clamp
assembly attached to an exterior of the vehicle, the clamp
assembly comprising a first mated surface; a main chassis
comprising a second mated surface and a mirror assembly;
a pair of mated surfaces comprising the first mated surface
and the second mated surface, wherein the clamp assembly
and main chassis communicate via the pair of mated sur-
faces; and a shaft assembly passing through the clamp
assembly and main chassis, thereby creating elastic com-
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pression on the pair of mated surfaces as between the clamp
assembly and main chassis, to place the mirror assembly 1n

a desired position and orientation with respect to the clamp
assembly, wherein the shait assembly further comprises a
first end, a flexible middle portion, and a second end. The
flexible middle portion can be a cable. The flexible middle
portion of cable can be swaged to the first end and second
end. The second end of the shaft assembly can be threaded,
and the shaft assembly further can comprise a nut to secure
the shait assembly within the main chassis. The shaft
assembly can comprise a spring to provide elastic compres-
sion. The first mated surface 1s a plug and the second mated
surface 1s a socket configured to accommodate the first
mated surface. The first mated surface can be shaped as a
multi-sided pyramid or more specifically a four-sided pyra-
mid, and the second mated surface can be shaped to accom-
modate the first mated surface.

In another aspect, disclosed 1s a method of assembling an
omni-directional self-orienting breakaway mirror for a
vehicle, comprising steps of: providing a clamp assembly,
the clamp assembly having a first mated surface; providing
a main chassis, the functional structure having a second
mated surface; providing a shait assembly; installing the
shaft assembly through the clamp assembly and main chas-
sis, wherein the first mated surface and the second mated
surface are 1 a mated configuration, wherein the clamp
assembly and main chassis communicate under compression
from the shaft assembly, thereby providing omni-directional
breakaway of the first mated surface from the second mated
surface. The main chassis can comprise a mirror assembly.
The shaft assembly can comprise a first end, a second end
and a middle flexible portion. The middle flexible portion
can be a cable. The method can further comprise the steps of:
swaging the cable to the first end and swaging the cable to
the second end; attaching the clamp assembly to an offroad
vehicle, preferably on the roll cage, wherein the vehicle may
have four wheels.

CONCLUSION

There are numerous and diverse additional embodiments
anticipated by the present invention. Therefore, 1t 1s further
understood that the following examples are not limiting by
nature, but rather alternate specific examples where the
disclosed apparatus and method can be utilized.

The novel and useful approaches described herein evi-
dence a variety ol benefits over prior art approaches. In
particular, embodiments of the present mvention provide
one or more additional aspects of enhanced convenience,
usability and reliability over the prior art.

Preferred embodiments of this mvention are described
herein, including the best mode known to the inventors for
carrying out the invention. As can be appreciated from the
technical disclosure herein, embodiments of the present
invention evidence a variety of advances and benefits over
the prior art, uniquely and advantageously yielding savings
of time, effort, and cost relative to the existing prior art
currently utilized. Of course, variations on those preferred
embodiments will become apparent to those of ordinary skill
in the art upon reading the foregoing description. The
inventor expects skilled artisans to employ such variations
as appropriate, and the inventors intend for the invention to
be practiced otherwise than specifically described herein.
Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements 1n all
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possible vanations thereof 1s encompassed by the mnvention
unless otherwise indicated herein or otherwise clearly con-
tradicted by context.

The terms “a” and “an” and “the” and similar referents
used in the context of describing the invention (especially in
the context of the following claims) are to be construed to
cover both the singular and the plural, unless otherwise
indicated herein or clearly contradicted by context. Recita-
tion of ranges of values herein 1s merely intended to serve as
a shorthand method of referring individually to each sepa-
rate value falling within the range. Unless otherwise indi-
cated herein, each individual value 1s incorporated into the
specification as 1t 1t were individually recited herein. All
methods described herein can be performed in any suitable
order unless otherwise indicated herein or otherwise clearly
contradicted by context. The use of any and all examples, or
exemplary language (e.g. “such as”) provided herein is
intended merely to better 1lluminate the imnvention and does
not pose a limitation on the scope of the mnvention otherwise
claimed. No language 1n the specification should be con-
strued as indicating any non-claimed element essential to the
practice of the invention. Groupings of alternative elements
or embodiments of the invention disclosed herein are not to
be construed as limitations. Fach group member may be
referred to and claimed individually or 1n any combination
with other members of the group or other elements found
herein.

Furthermore, 11 any references have been made to patents
and printed publications 1n this specification, then each of
the above cited references and printed publications, 1f any,
are herein individually incorporated by reference in their
entirety.

In closing, it 1s to be understood that the embodiments of
the mvention disclosed herein are illustrative of the prin-
ciples of the present invention. Other modifications that may
be employed are within the scope of the invention. Thus, by
way ol example, but not of limitation, alternative configu-
rations ol the present invention may be utilized in accor-
dance with the teachings herein. Accordingly, the present
invention 1s not limited to that precisely as shown and

described.

I claim:

1. An omni-directional self-orienting breakaway side mir-
ror mounted on a vehicle comprising:

a clamp assembly attached to an exterior of the vehicle,

the clamp assembly comprising a first mated surface;

a main chassis comprising a second mated surface and a
mirror assembly;

a pair of mated surfaces comprising the first mated surface
and the second mated surface, wherein the clamp
assembly and main chassis communicate via the pair of
mated surfaces; and

a shaft assembly passing through the clamp assembly and
main chassis, thereby creating elastic compression on
the pair of mated surfaces as between the clamp assem-
bly and main chassis, to place the mirror assembly 1n a
desired position and orientation with respect to the
clamp assembly, wherein the shait assembly further
comprises a first end, a flexible middle portion, and a
second end.

2. The ommni-directional self-orienting breakaway side
mirror of claim 1 wherein the flexible middle portion 1s a
cable.

3. The ommi-directional self-orienting breakaway side
mirror of claim 2 wherein the flexible middle portion of
cable 1s swaged to the first end and second end.
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4. The ommni-directional self-orienting breakaway hand
guard of claim 1 wherein the second end of the shaft
assembly 1s threaded, and the shait assembly further com-
prises a nut to secure the shaft assembly within the main
chassis.

5. The ommni-directional self-orienting breakaway side
mirror of claim 1 wherein the shaft assembly comprises a
spring to provide elastic compression.

6. The ommni-directional self-orienting breakaway side
mirror of claim 1 wherein the vehicle that the self-orienting,
breakaway side mirror 1s attached to 1s a four-wheel off-road
vehicle.

7. The ommni-directional self-orienting breakaway side
mirror of claim 6 wherein the breakaway side mirror 1s
attached to a roll cage of the four-wheel ofifroad vehicle.

8. The ommni-directional self-orienting breakaway side
mirror of claim 1 wherein the first mated surface 1s a plug
and the second mated surface 1s a socket configured to
accommodate the first mated surface.

9. The ommni-directional self-orienting breakaway hand
guard of claim 1 wherein the first mated surface 1s shaped as
a four-sided pyramid, and the second mated surface 1is
shaped to accommodate the first mated surface.

10. The omni-directional self-orienting breakaway hand
guard ol claim 1 wherein the first mated surface 1s shaped as
a multi-sided pyramid, and the second mated surface 1is
shaped to accommodate the first mated surface.

11. A method of assembling an omni-directional seli-
orienting breakaway mirror for a vehicle, comprising steps
of:

providing a clamp assembly, the clamp assembly having

a first mated surface;

providing a main chassis, a functional structure having a

second mated surface;

providing a shaft assembly;

installing the shaft assembly through the clamp assembly

and main chassis, wherein the first mated surface and
the second mated surface are 1n a mated configuration,
wherein the clamp assembly and main chassis commu-
nicate under compression from the shait assembly,
thereby providing omni-directional breakaway of the
first mated surface from the second mated surface.

12. The method of claim 11, wherein the main chassis
comprises a mirror assembly.

13. The method of claim 11, wherein the shait assembly
comprises a lirst end, a second end and a middle flexible
portion.

14. The method of claim 13, wherein the middle flexible
portion 1s a cable.

15. The method of claim 14, further comprising the step
of swaging the cable to the first end and swaging the cable
to the second end.

16. The method of claim 11, further comprising the step
ol attaching the clamp assembly to the vehicle which 1s an
ofl-road vehicle.

17. The method of claim 11, further comprising the step
of attaching the clamp assembly to the vehicle which i1s a
four-wheeled off-road vehicle.

18. The method of claim 11, further comprising the step
of attaching the clamp assembly to a roll cage of the vehicle
which 1s a four-wheeled off-road vehicle.

19. The method of assembling an omni-directional seli-
orienting breakaway hand guard of claim 11 wherein the
shaft assembly comprises a first end, a second end and a
middle flexible portion, wherein the middle flexible portion




US 11,745,661 B2
13

1s a cable, the method further comprising steps of: (1)
swaging the cable to the first end and, (1) swaging the cable
to the second end.
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